Objective: To analysis of risk factors for length of stay in intensive care unit and survival outcome from premature infants with premature rupture of membranes (PROM). Methods: A retrospective study including 189 singleton pregnant women with PPROM at 28-34 gestational weeks was conducted. Gestational age at delivery, route of delivery, oligohydramnios, maternal age and maternal complications including gestational diabetes, preeclampsia and chorioamnionitis, newborn birth weight, gender, premature retinopathy (ROP), necrotizing enterocolitis (NEC), sepsis, fetal growth retardation (FGR), intracranial hemorrhage (ICH), bronchopulmonary dysplasia (BPD), respiratory distress syndrome (RDS), primary pulmonary hypertension (PPH), congenital cardiac disease (CCD), patent ductus arteriosus (PDA) and use of betamethasone were used to predict neonatal outcomes in terms of length of stay in the ICU and survival. Results: The preeclampsia, low birth weight, ROP, CCD, BPD, and PDA were significant confounders for length of stay in the ICU. Among them, low birth weight was the most powerful confounder for prolongation of the ICU stay (P<0.001). In multivariate logistic regression analyses, oligohydramnios (AFI≤ 5 cm), low birth weight, PDA, ROP were significantly correlated with neonatal survival. Low birth weight was the most powerful confounder in neonatal survival (P=0.001). Conclusion: Premature deliveries should be avoided to prevent infection and to prolong the latent period in cases of PROM in order to decrease prematurity related outcomes.
Introduction
Premature rupture of the membranes (PROM) refers to the rupture of the membranes before delivery. The report showed that the incidence of PROM varied from 3% to 12% [1, 2] . Preterm premature rupture of membranes (PPROM) is an early rupture that occurs before 37 weeks gestation. Premature rupture of membranes can cause premature birth, umbilical cord prolapse and maternal & infant infection. Improper treatment of PPROM may lead to chorioamnionitis, placental abruption, oligohydramnios, fetal distress, and neonatal respiratory distress syndrome (RDS). In order to research the risk factors for intensive care unit (ICU) length of hospitalization, and survival outcome in premature infants with PROM, the clinical data of 567 cases of PROM and preterm infants were retrospectively analyzed.
Objects and Methods

Objects
Selected patients with PROM in our hospital in August 2011 to August 2017 as the research objects, and to conduct a case screening study. The inclusion criteria for pregnant women were at the age of 21 to 35 years old, gestational age was 24 to 34 weeks, while excluding the patients with incomplete clinical data, and miscarriage within 3 days of induction. Diagnosis of premature rupture of membranes according to the following criteria: patient's history of sudden gush of water, pooling of amniotic fluid, positive ferning (fern leaf crystallization of the vaginal smear after drying under the microscope), positive nitrazine test, vaginal fluid pH value is more than 6.5 confirmed by visualization of fluid passing from the cervical canal during sterile speculum examination, and amniotic fluid index (AFI ≤ 5 cm) measured by trans-abdominal ultrasound (TAS). [3] 
Methods
The retrospective analysis method was used to analyze the collected data. The data collected included: maternal age of childbirth, mode of delivery, weight, gestational week, and gender of neonatal (premature) birth, maternal oligohydramnios [4] , maternal complications including diabetes, preeclampsia and chorioamnionitis prevalence. The prevalence of neonatal including retinopathy of prematurity (ROP), necrotizing enterocolitis (NEC), premature sepsis, fetal growth retardation (FGR), intracranial hemorrhage (ICH), bronchopulmonary dysplasia (BPD), respiratory distress syndrome (RDS), primary pulmonary hypertension (PPH). Congenital heart disease (CHD), patent ductus arteriosus (PDA), and betamethasone in the treatment of premature, length of hospital staying in ICU (days) and survival outcomes.
Statistical Methods
Using SPSS 19.0 software to process all data. Linear regression analysis was used for processing the relationship between the maternal age, the mode of delivery, the maternal complication, the neonatal prevalence and the days of the newborns staying in ICU. Multiple regression analysis was used to test the relationship between the survival outcome of the newborn and the factors above.
Result Basic Information
Through screening, 567 cases of premature rupture of membranes were successfully included in this study. The average age of pregnant women was 29.67±3.62 years old. The average gestational age was 29.70±2.77 weeks. The average birth weight of preterm infants is 1662.13±315.89g. 72.75% (412/567) of the fetus was born after caesarean section birth, and 27.35% (155/567) of the fetus was natural birth.79 cases of fetal death (13.9%). The average ICU duration of these preterm infants was 33.56 ±26.54 days (range: 1 to 167 days)
Analysis of Factors Influencing the Length of Stay in ICU from Premature Infants with PROM
Take maternal age, mode of delivery, maternal complications and prevalence of preterm infants as independent variables. Take length of stay in ICU for premature infants with PROM as the dependent variable. Select these factors to linear regression analysis. The results showed that pregnant women with preeclampsia, weight of premature, premature retinopathy (ROP), bronchopulmonary dysplasia (BPD), congenital heart disease (CHD), and patent ductus arteriosus (PDA) were significant effect factors. Among these factors, weight of premature (t:-6.628, p<0.001) and premature with congenital heart disease (P = 0.002) were the two of most critical factors. (Table 1) . Table 1 . Risk factors of length of stay in ICU from premature infants with PROM.
Analysis of Factors Influencing the Survival Outcomes in ICU from Premature Infants with PROM
Take maternal age, mode of delivery, maternal complications and prevalence of preterm infants as independent variables. Take length of stay in ICU for premature infants with premature rupture of membranes as the dependent variable. Select these factors to linear regression analysis. The results showed that birth weight of premature, pregnant women with Oligohydramnios = (AFI ≤ 5 cm), retinopathy of prematurity (ROP), and patent ductus arteriosus (PDA) were the factors which impact the survival outcomes of premature infants. Among them, birth weight of premature (t=-6.628, P<0.001) was the most important.( Table 2 . Risk factors of survival outcome from premature infants with PROM.
Discussion
PROM is one of the most common complications in obstetrics. It is difficult for clinicians to deal with it. Improper treatment can lead to serious infection and increase the prevalence of mother and infant. Premature rupture of membranes increases the rate of dystocia, and causes adverse effects on neonatal survivals, which is the primary cause of premature birth and death of newborns [5] . In clinical, the etiology of PROM is not clear. In many pathogenesis, infection factors are researched as more important. Some people also studied the effect of the structural changes of the membranes on the PROM, and the relationship between the PROM and the trace elements.
The causes of PROM include; chorioamnionitis (intrauterine infection), uterine overs-stretch as in twins or polyhydramnios, external abdominal trauma during pregnancy, and iatrogenic PROM during intrauterine manipulation as external cephalic version or fetal intrauterine therapy [6] .
Diseases of newborn are including neonatal patients with retinopathy (ROP), necrotizing enterocolitis (NEC), premature sepsis, fetal growth retardation (FGR), neonatal intracranial hemorrhage (ICH), bronchopulmonary dysplasia (BPD), respiratory distress syndrome (RDS), [7] [8] [9] [10] . Clinical studies have shown that oligohydramnios caused by PROM can lead to fetal anomaly, lung hypoplasia, growth restriction, intrauterine distress, neonatal asphyxia, aspiration pneumonia and even death. PROM is one of the direct causes of pregnancy complications associated with oligohydramnios, resulting in fetal hypoxic ischemic encephalopathy, meconium aspiration syndrome, necrotizing enterocolitis and renal impairment.
Chorioamnionitis is a major cause of PROM and preterm birth. There is still controversy over the impact of chorioamnionitis on the prognosis of PROM. Most studies suggest that chorioamnionitis is in relation to neonatal intraventricular hemorrhage, periventricular leukomalacia, bronchopulmonary dysplasia, early onset sepsis and pneumonia incidence increased [11, 12] .
With the development of perinatology, more and more attention has been paid to neonatal diseases, and the mortality of newborns is also decreasing. The incidence of neonatal related diseases is also higher because of the imperfect development of the organs. Underweight is the primary cause of the increase in the incidence of neonatal diseases [13] . The incidence of congenital heart disease, patent ductus arteriosus, retinopathy, pulmonary disease and cerebral hemorrhage in underweight neonates is also significantly higher than that in newborns with normal weight [14] . PROM is the main cause of high mortality in perinatal neonates. Low birth weight and low birth gestational age aggravate the development of neonatal retinopathy, pulmonary diseases and cardio cerebral system diseases, leading to the high mortality of PROM [15] .
In general, the risk factors can be divided into two categories: the factors that are not changed and the factors that can be changed. The screening and management of high risk factors for premature rupture of fetal membranes are directly related to the quality of life and survival rate of perinatal infants. Our research shows that increasing the weight of premature infants, and controlling the incidence of retinopathy of prematurity (ROP), and patent ductus arteriosus (PDA) are the important measures to reduce the length of stay in ICU from perinatal infants.
